Films of polymethyl methacrylate (PMMA)/polycarbonate (PC) polymer blend doped silicon carbide (SiC) nanopowder are synthesized by the casting method. The study for the structural, optical and electrical behavior of PMMA/PC blend without and with low contents (≤0.8 wt%) of SiC is done. The change of the structure is investigated from X-ray spectra. After the addition of SiC, the intensity of the main X-ray halo peak at 2θ = 20.26˚ of PMMA/PC is decreased, attributed to an interaction between PMMA/PC. It's clear that SiC is causing an increase in the amorphous regions inside the PMMA/PC blend. The peaks related to SiC are not found attributed using a small amount of SiC with complete dissolution of SiC. The shift of the intensity for IR bands has supported an interaction between all components. The values of the optical band gap from UV-Vis spectra using indirect transition are decreased with the increase of SiC. The values of the electrical conductivity are low at low frequency attributed to the charge accumulation at the electrode which takes place. The conductivity is increased as the increase of frequency due to the mobility of charge carriers. Furthermore, the conductivity is increased with the increase of SiC contents. The values of ε ′ and ε ′′ are very high at the lower frequency and they decrease when the frequency is increased attributed to the effect. The plot of both Z ′ and Z ′′ shows dramatic decrease with the increase of frequency.
Introduction
The blend between at least two polymers has given another direction to making including organic as well as inorganic nanoparticles have additionally been used in a wide range [5] [6] .
The blend between polymethyl methacrylate (PMMA) and PC is one of the most profoundly examined polymer pairs and it has received considerable research consideration [7] . This fact is attributed to the transportation of PMMA as a commercial polymer and to PC as an ideal polymer choice in the industry due to its characteristics. A couple of researchers have considered the blend between PC and PMMA to utilize in both industry and research [8] . The greater part of the studies has been centered around the examination of the structure which has been found depending on the method of preparation [9] [10] [11] .
Silicon carbide nanostructures have specific properties useful for applications in microelectronics and optoelectronics [12] [13] [14] . Actually, SiC has selected due to their properties as a high hardness, semiconductor processing equipment, etc. These characteristics make SiC a perfect possibility for high-power electronic devices. A lot of works are represented on SiC combination since the assembling procedure began. Optically, SiC shows weak release at room temperature by virtue of its backhanded band hole. SiC is used in a wide range as utilized as reinforcement in nanocomposites. Silicon carbide nanocomposites have different advantages as far as their performance for use as special structural materials attribute to their excellent properties [15] [16] . This is accepted to be caused by discouraged non-radiative recombination in the confined clusters. SiC nanostructures have a great wonderful property which searches useful for applications in microelectronics and optoelectronics [17] .
The aim of this article is to prepare and characterize polymethyl methacrylate (PMMA) and polycarbonate (PC) polymer blend doped with 0.0, 0.2, 0.4, 0.6 and 0.8 wt.% of silicon carbide (SiC) nanoparticles. The X-ray diffraction (XRD), Fourier transform infrared (FT-IR) spectroscopy, Ultraviolet-visible (UV-Vis) spectroscopy, and AC conductivity are used to characterize and study the enhancements of the structural, optical and electrical properties of PMMA/PC blend without and with low contents of SiC. 
Experimental Details

Materials Used
Preparation of the Samples
The amount of both PMMA and PC are dissolved individually in chloroform using the ratio 70:30 wt%, respectively. The silicon carbide (SiC) nanopowder is dissolved and suspended in chloroform with a stirrer by an ultrasonic bath 
Characterization
The X-ray diffraction spectra are measured using a PANalytical X'Pert PROXRD 
Results and Discussion
The X-Ray Diffraction Analysis
The X-ray diffraction is utilized to study the effect for different amounts (0, 0. 
FT-IR Measurement
UV-Vis Measurement
The UV-Vis absorption spectra of the composites in from 190 to 800 nm appeared in Figure To study the optical properties of the PMMA/PC-SiC, the optical band gap (E g ) of the prepared nanocomposites is estimated using formula (1) as [22] :
where, α is the absorption coefficient, hν is the photon energy (h is Planck's con- ( )
where A is absorbance. At the edge, the forbidden direct of hν. The band energy (E g ) can be evaluated from the relation between (αhν) 3/2 and of photon energy (hν) as seen in Figure 4 . The estimations of E g of the samples are dictated using extrapolating of the straight part of the high energy spectra to the hν-axis at zero, and these values are decreased from 3.88 eV to 3.74 eV with the increase of SiC contents in the PMMA/PC blend. This decrease is expected due to the addition of relatively low energy band gap SiC into the high energy band gap of PMMA/PC. Also, the decrease of E g attributed to change in the structure of PMMA/PC blend attributed to formation of new bonds between the SiC with blend chains. Another reason for the decrease of E g is the formation of localized state between HOMO and LUMO bands for PMMA/PC, which modified their extended electronic states.
The AC Electrical Studies
The AC Electrical Conductivity
The AC electrical conductivity ( ) σ ω study is performed to incorporate the effect of conduction mechanism and the kinds of charge carriers in the samples.
The AC electrical conductivity ( ) σ ω of the common polymers is calculated using the following empirical equation [23] : 
The conductivity of the samples is due to losses of bound charges whereas there should be no such losses under a DC field. Every material will have free charges, and under the applied low frequency, these charges can follow the field and cause conduction current given rise to energy loss. Then the measured AC conductivity is [24] :
where DC σ is the DC electrical conductivity and AC σ is the true value of AC conductivity. Figure 5 shows the plot between the total electrical conductivity ( ) σ ω dependence of the frequency Log (f) at room temperature. The values of conductivity are low at low frequency due to the charge accumulation at the electrode interface tacks place which reduces the conductivity. The conductivity is increased as the increase of frequency attributed to the mobility of charge carriers and the hopping of ions from the infinite cluster. As a result, the ion exchange process occurs effectively in the high-frequency region. A relaxation with hopping frequency is observed due to earlier that the conductive species in the samples is effective to the charge carriers. It is observed that the measured electrical conductivity is increased with the increase of SiC contents. Figure 6 displays the plot between the angular frequency Log (f) with the dielec- ε . Whereas the plot of ( ) ε ′′ has a little decrease it becomes very low. After adding silica nanoparticles to PMMA/PC blend, the frequency is increased due to the dipole will no longer be able to rotate sufficiently rapidly and the oscillation being to be lag those of the applied field. As frequency increased, the dipole will be completely unable to follow the field and the orientation stopped and the value of ε ′ is decreased and approach to stable due to interfacial polarization. The decrease of ε ′′ with increases of the frequency may be attributed to the origin of ε ′′ is the conduction losses.
The Dielectric Properties
Complex Impedance Study
The collective plot of complex impedance * Z as a function of frequency can be applied to identify whether the long-range or short-range movement of charge carriers is dominant in the relaxation process. To Interpret the dielectric spectra, different formalism such as complex impedance * Z has been explored. The complex impedance can be evaluated from the following relation [28] :
where Z ′ and Z ′′ are the real and imaginary part of the complex impedance, which described as [29] : quency. This behavior is a general trend of dielectrics materials as a polymer that can be understood by polarization which created related to the ionic exchange of the number of ions by locally displacing in the applied field direction. At lowest frequency, there is a charge accumulation at the interface causing contributions for various interfacial polarizations are watched. The discussion of this behavior is that at a certain point, the space charges can't support and comply with the outside field which causes a decrease in the polarization and there is no charge accumulation at the interface. At low frequencies, the real and imaginary part of the complex impedance depends to the presence of ion center type of polarization in the films and to the interfacial polarization. The complex impedance is high at the low frequency that might be because of space charge polarization. It is because obstructing of charge carriers at the electrodes due to confinement to their movement at the interface. The plots further show a decrease in impedance with the increase in silica content. 
Conclusion
Composite samples based on PMMA/PC blend doped silicon carbide (SiC) nanoparticles are prepared and investigated. The structure of the composites is studied using X-ray, FT-IR and UV-Vis spectroscopy. The intensity of the main X-ray peak is decreased according to an interaction between PMMA/PC and SiC causing an increase in the amorphous regions. The main characteristic of X-ray peaks which assigned to SiC is not founded in all spectra attributed to use a small amount (≤0.8 wt%) of SiC or due to complete dissolution of SiC inside the polymeric matrices. The shift of intensity in IR band suggested an interaction between PMMA/PC and SiC. The values of the optical band gap from UV-Vis spectra are decreased by increasing SiC due to charge transfer. The AC conductivity is low at low frequency due to the charge accumulation at the electrode interface that takes place, which reduces the conductivity. The conductivity is increased as the increase of frequency attributed to the mobility of charge carriers and the hopping of ions from the infinite cluster. Also, the conductivity is increased with the increase of SiC contents. The values of ε ′ and ε ′′ are very high at lower frequencies and it decreases with the increase of frequency because of polarization effects and because of the dipoles, not start to follow the field variety at higher frequencies. The values of both Z ′ and Z ′′ are gradually decreased with the increase of frequency. At lowest frequency, there is a charge accumulation at the interface causing contributions for various interfacial polarizations are watched. The real and imaginary parts of the complex impedance are decreased at low frequency depends to the presence of ion center type of polarization in the films and to the interfacial polarization. The complex impedance is high at the low frequency because of space charge polarization. The plots further show a decrease in impedance with the increase in silica content.
